where Kc is the thermal conductance from the heater to the TC base region through the insulating bead and thermocouple, and K2 is the thermal conductance of the heater. The temperature at the midpoint of the heater is given approximately by ta td t eoISc t XI2/S,, and hence, = (S /2X) [4/(4 + K/K2)] (ar12/aT) (rr12/K2). (18) From the Kelvin relations, a7712 /a T may be rewritten as air12/aT= Xr12/T+ r1 -72
(19) and substituting in (18), 5 c = (Sc/2X) [4/(4 + Kc/K2 )] (r12/T+ Tr -T2 ) (XT12 /K).
(20) 6d Error due to second-order Thomson heat in the support leads arising from Peltier heat in the heater/supportlead junctions.
The temperature gradient in each support lead will give rise to a second-order Thomson heat component of -r, IA T1, which in turn leads to a second-order change of -ir 1r 12I2/2K2 in the temperature at each junction. Following a similar procedure to that given above for 6c, it follows that 6d= -(Sc/X) [4/(4 + Kc/K2) ( Fig. 4 , where AR/R = (VH -VR)I VR. For a measurement time of 1 h the data typically had a ±0.01 1-ppm random uncertainty, and was corrected for a measurement system offset error [3] which was sometimes as large as (0.025 ± 0.013) ppm. This offset error was determined by replacing the Hall device by a second room temperature 6453.2 Q2 resistor and then intercomparing the two resistors with the measurement system. Also, a correction for the temperature depen- dence [4] of RH for each sample was applied to every measurement, the largest correction being (0.026 ± 0.002) ppm. No current dependence [5] was observed for I < 25.5 MA, so no correction for finite I was required. Our one standard deviation uncertainty, the root-sum-square of the above three uncertainties, is ±0.017 ppm.
The corrected data were independent of the Hall device, the Hall probe set, and the magnetic field direction, so they are not distinguished in Fig. 4 . From a least squares fit, these data indicate that the value of the reference resistor is decreasing at the rate of (1.81 ± 0.46) parts in 1010 per day or (0.066 ± 0.017) ppm/year.
IV. STEP-DOWN TO THE NBS OHM
The second part of the experiment consisted of calibrating the 6453.2-Q resistors in terms of the set of five one ohm resistors which comprise the NBS ohm. To carry out this calibration we constructed two 6453.2 to 100 Q series-parallel Hamon resistor networks [6] 
V. CONCLUSIONS
Although the precision and reproducibility of these measurements is 0.047 ppm, the inaccuracy with respect to the SI ohm is at least 0.5 ppm due to possible drifts of the NBS ohm since it was determined in SI units in 1974 via a calculable capacitor experiment [7] . Also, many factors such as the temperature
[4] and current [5] dependencies must be closely examined and understood before we can confidently use the quantum Hall effect as an absolute resistance standard. Clearly, however, quantum Hall resistance devices can be used to monitor or maintain a laboratory unit of resistance to the level of accuracy required at national standards laboratories.
